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© SCROLL COMPRESSOR. 



® A scroll compressor wherein a motor drive ele- 
ment and a scroll compression element are housed 
in a sealed vessel; the said scroll compression ele- 
ment comprises a frame provided in the center 
thereof with a bearing, a first scroll having a scroll- 
^ shaped lap erected from an end plate and driven by 
the motor drive element, a second scroll having a 
scroll-shaped lap erected from an end plate having 
Q> the center eccentric from the center of the first scroll 
^ and opposed to and in mesh with the first scroll, and 
00 a driving device for rotating the second scroll in the 
same direction as the first scroll, the said driving 




device including a driving pin provided on the outer 
periphery of one of the first and the second scrolls 
and a guide groove coupled to the driving pin and 
provided in the radial direction; and a circular track 
at the end of the outer periphery of this guide 
groove is disposed outwardly of a circular track at 
the center of the driving pin. With this arrangement, 
the first scroll driven by the motor drive element and 
the second scroll opposed to and in mesh with this 
first scroll are rotated by the above-mentioned driv- 
ing device in the same direction, thus achieving the 
compression. 
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TECHNICAL FIELD 

The present invention relates to a scroll com- 
pressor having a driving scroll and a driven (idling) 
scroll directly rotated by the driving scroll wherein 
the two scrolls are rotated in the same direction. 

BACKGROUND OF THE INVENTION 

A conventional scroll compressor is shown in, 
for example, Japanese Patent Publication 62- 
282186 (unexamined) in which a fixed scroll is 
positioned stationarily in a sealed container and an 
orbiting scroll is orbitally moved around a center of 
the fixed scroll. 

However, in the conventional scroll compres- 
sor, a driving shaft of the orbiting scroll is cantile- 
vered, with the result that a large vibration is gen- 
erated particularly in a scroll compressor for high 
speed purposes. Further, in a scroll compressor of 
a large scale, a larger centrifugal force of the 
orbiting scroll is produced to increase a load ap- 
plied to a bearing for the orbiting scroll and, con- 
sequently, there are possibilities of reduction in 
efficiency and reliability of operation. 

A high speed scroll compressor is disclosed in 
Japanese Patent Publication 57-49721 (examined) 
in which two scrolls are rotated and additionally 
one of the scrolls is orbitally moved around the 
other scroll. 

The high speed scroll compressor has some 
serious problems. For example, since the orbiting 
scroll is orbitally moved around the driving shaft, 
the orbiting scroll is possibly vibrated abruptly and 
violently, with the result of failure in normal high 
speed operation with on abnormal sounds. Addi- 
tionally, the two scrolls are rotated in the same 
direction by employing a coupling ring and a pro- 
jection formed on an outer circumferential end of a 
spiral wrap so that a compression space formed by 
the spiral wraps of the two scrolls is reduced in 
volume involutely from an outer position to an inner 
position. Consequently, the structure becomes 
complex. 

In the scroll compressor disclosed in aforemen- 
tioned Japanese Publication 62-282186, an eccen- 
tric bearing for the orbiting scroll is spring-pressed 
by a resilient member to maintain a radial gap 
constant between the spiral wrap of the fixed scroll 
and the spiral wrap of the orbiting scroll, so that a 
predetermined refrigiration capacity can be main- 
tained. However, the eccentric bearing which re- 
ceives a pin of the orbiting scroll is pressed by the 
resilient member and at the same time inserted 
into a groove of an associated crank member and, 
accordingly, the orbiting scroll is influenced by a 
centrifugal by its own rotation and a spring force of 
the resilient member. Consequently, there is a se- 



rious problem that a pressure of the orbiting scroll 
against the fixed scroll becomes excessively large. 

SUMMARY OF THE INVENTION 

5 ~ " " 

An object of the present invention is to provide 
an improved scroll compressor of a simple struc- 
ture, of the type having two scrolls rotated in the 
same direction. 

io Another object of the present invention is to 

provide a new scroll compressor incorporating an 
eccentric bearing for moving a driven (or second) 
scroll in a radial direction relative to a driving (or 
first scroll), in which the eccentric bearing is set 

75 unrotatable. 

According to the present invention, there is 
provided a scroll compressor incorporating an elec- 
tric motor unit and a scroll compressor unit in a 
sealed container, wherein the scroll compressor 

20 unit has a frame having a bearing at the center 
thereof, a first scroll driven by the electric motor 
unit and having an end plate and a wrap of an 
involute curve projecting from the end plate, a 
second scroll having an end plate and a wrap of an 

25 involute curve projecting from the end plate of the 
second scroll in a juxtaposed relation with the first 
scroll so that the wraps of the two scrolls are fitted 
closely together to form a plurality of compression 
spaces, and a driving device for rotating the sec- 

30 ond scroll in the same direction as the first scroll. 
The driving device has a driving pin disposed on 
ah outer circumference of either first or second 
scroll, and a guide groove extending in a radial 
direction of the scrolls for receiving the driving pin 

35 in such a manner that a circle orbit of an outer 
circumference of the guide groove is located out- 
side a circle orbit of a center of the driving pin. 

By this construction, the first scroll driven by 
the electric motor unit and the second scroll in a 

40 confronting engagement with the first scroll are 
rotated in the same direction by a single driving 
device for compression. 

In another aspect of the present invention, a 
subsidiary frame is provided to support the second 

45 scroll. The subsidiary frame has a groove and an 
eccentric bearing member is disposed in the 
groove for movably supporting the second scroll. 
The eccentric bearing member is formed with an 
eccentric bushing for receiving rotatably a shaft of 

50 the second scroll, and springs for holding the ec- 
centric bushing on opposite sides thereof. This 
structure of the subsidiary frame can be employed 
even when the coupling between the driving pin 
and the guide groove is not applied. 

55 According to the present invention, the second 

scroll is movable in a radial direction relative to the 
first scroll by the eccentric bearing member so that 
a radial gap between the spiral wraps of the two 
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scrolls are increased at a time when abnormally 
high pressure is produced in the compression 
space between the unidirectionally rotating two 
scrolls. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional elevation of the scroll com- 
pressor embodying the present invention, 
Fig. 2 is a sectional view taken along line A - A 
in Fig. 1 , 

Fig. 3 is a diagram showing a rotational orbit of 
a center of a driving pin for the two scrolls and a 
rotational orbit of an outer circumference of the 
guide groove. 

Fig. 4 is a partly cut out sectional elevation of 
the scroll compressor according to another em- 
bodiment of the invention, and 
Fig. 5 is a sectional view taken along line B - B 
in Fig. 4. 

PREFERRED EMBODIMENT OF THE INVENTION 

A first preferred embodiment of the present 
invention will be described with reference to Figs. 1 
- 3. 

An electric motor unit 2 and a scroll compres- 
sor unit 3 are disposed at a lower portion and an 
upper portion, respectively, in a sealed container 1. 
The electric motor unit 2 has a stator 4 and a rotor 
5 inside the stator with an air gap 6 therebetween. 
A passage 7 is formed on the outer surface of the 
stator 4 by partly cutting out the outer surface of 
the stator. A main frame 8 is press-fitted to an 
inner surface of the sealed container 1 and is 
provided with a main bearing 9 at a center thereof 
and, similarly, a subsidiary frame 10 is press-fitted 
to the inner surface of the sealed container 1. The 
subsidiary frame 10 has a subsidiary bearing 11 at 
a center, and the main frame 8 and the subsidiary 
frame 10 are connected together by bolts 13 to 
form a chamber 12. 

The scroll compressor unit 3 has a first scroll 
14 (i.e., driving scroll) and a second scroll 15 (i.e., 
idler or driven scroll) rotated in the same direction 
as the driving scroll 14. The driving scroll 14 has a 
disc end plate 16, a spiral wrap 17 extending from 
an upper surface of the end plate 16 in an involute 
curve configuration, and a driving shaft 18 projec- 
ting from a center of the lower surface of the end 
plate 16 to be fitted fixedly into a bore of the rotor 
5. The driven scroll 15 has a tubular end plate 19, 
an annular wall 20 projecting from an outer circum- 
ference of the end plate 1 9 to slidably contact the 
end plate 16 of the driving scroll 14, a spiral wrap 
21 extending from a lower surface of the end plate 
19 in an angle-corrected involute curve configura- 
tion inside the annular wall 20, and an idler shaft 



22. 

The spiral wrap 17 of the driving scroll 14 has 
coordinates which are obtained by: 

5 X = R ( cos e + e sin e ) 

Y = R ( sin e • 0 cos 0 ) 

and the spiral wrap 21 in an angle-corrected in- 
volute curve of the driven scroll 15 has coordinates 
10 which are obtained by: 

X = -R [ cos°0 + ( e + & ) sin ( e + fi ) ] 

Y = -R [ sin 0 - ( 0 + 0 ) cos ( 0 + 0 ) ] 
0 = tan _1 { P sin 0 I ( P cos $ + * ) } 

75 

wherein: 

R : a radius of a basic circle 
P : a radius of a circle orbit of a driving pin 
The driving shaft 18 of the driving scroll 14 is 
20 journalled on the main bearing 9 of the main frame 
8, and the idler shaft 22 of the driven scroll 15 is 
journalled on the subsidiary bearing 1 1 . The driving 
scroll 14 and the driven scroll 15 are placed in a 
confronting engagement relation in the chamber 12 
25 so that the wraps 17, 21 of the two scrolls 14, 15 
are contacted with each other at a plurality of 
points to form a plurality of compression spaces 
23. 

The interior of the sealed container 1 is divided 

30 into a low pressure chamber 24 and a high pres- 
sure chamber 25 by the main frame 8 and the 
subsidiary frame 1 0. 

The driving shaft 18 has a discharge port 26 
for discharging therethrough a compressed refrig- 

35 erant in the compression space 23 into the high 
pressure chamber 25. The discharge port 26 has 
an upper opening 27 and a lower opening 28, the 
both openings 27, 28 being connected to the high 
pressure chamber 25. 

40 The idler shaft 22 has a suction port 29 for 

directing the refrigerant in the low pressure cham- 
ber 24 to the compression space 23. The end plate 
19 has a channel 30 which is connected to the 
suction port 29 for directing the refrigerant inwardly 

45 into the compression space 23. 

A driving device 31 has a driving pin 32 projec- 
ting from an outer circumference of the end plate 
16 of the driving scroll 14, and a guide groove 33 
extending in a radial direction on the annular wall 

so 20 of the driven scroll 15 for receiving therein the 
driving pin 32. The guide groove 33 is formed in a 
U-shape by cutting an outer portion of the driven 
scroll 1 5 so that a circle orbit of the outer circum- 
ferential end of the guide groove 33 is positioned 

55 outside a circle orbit of the center of the driving pin 
32. 

The end plate 16 of the first scroll 14 has a 
small through-hole 34 which connects the com- 
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pression space in a mid-compression with the 
chamber 12. The chamber 12 and the low pressure 
chamber 24 are hermetically sealed and shielded 
with each other by the sealing member 35 dis- 
posed on a sliding surface of the subsidiary bear- 
ing 11 of the subsidiary frame 10 relative to the 
idler shaft 22 of the driven scroll 15. Similarly, the 
chamber 12 and the high pressure chamber 25 are 
hermetically sealed by a sealing member 36 dis- 
posed on a sliding surface of the main bearing 9 of 
the main frame 8 relative to the driving shaft 18 of 
the driving scroll 14. 

A suction pipe 37 is disposed at an upper 
portion of the sealed container so that it is con- 
nected with the low pressure chamber 24, and a 
discharge pipe 38 is disposed adjacent the lower 
portion of the main frame so that it is connected 
with the high pressure chamber 25. 

In the scroll compressor shown in Figs. 1 - 3, 
when the electric motor unit 2 is driven, the first or 
driving scroll 14 is rotated through the main driving 
shaft 18 and then a rotational force of the driving 
scroll 14 is delivered to the second or driven scroll 
through the driving device 31. This, the driven 
scroll 15 is rotated in the same direction as the 
driving scroll 14. The idler shaft 22 of the driven 
scroll 15 is eccentrically spaced from the driving 
shaft 18 of the driving scroll 14 by a distance " € n 
and accordingly the driven scroll 15 is eccentrically 
rotated relative to the driving scroll 14. Thus, the 
compression space 23 is gradually reduced in its 
volume as it is moved inwardly from an outer 
position to an inner position of the spiral wraps, 
and the refrigerant flown from the suction pipe 37 
into the low pressure chamber 24 is directed into 
the compression space 23 for the compression 
purposes through the suction port 29 and the chan- 
nel 30 of the end plate 19. The thus compressed 
refrigerant is fed to the dicharge port 26 of the 
main driving shaft 18 of the driving scroll 14 and 
then to the high pressure chamber 25 through the 
discharge openings 27, 28, and after that dis- 
charged out of the sealed container through the 
discharge pipe 38. If the refrigerant is in a mid- 
compression stage and is of a middle pressure, it 
is discharged into the chamber 12 from the small 
through-hole 34 so that it serves as a back pres- 
sure to the two scrolls 14, 15, and the ends of the 
two spiral wraps 17, 21 of the driving and driven 
scrolls are slidably moved along the surfaces of the 
end plates 16, 19 with a constant clearance main- 
tained between the two ends of the wraps. 

As described, the second or driven scroll 15 is 
rotated in the same direction as the first or driving 
scroll 14 by means of the driving device 31 and the 
driving device is constructed in such a manner that 
a circle orbit of the outer circumference of the 
guide groove 33 is located outside a circle orbit of 
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a center of the driving pin 32. By this construction, 
the driving pin 32 is snugly and reliably received in 
the guide groove 33 without removal therefrom, 
and only a single driving pin 32 can rotate the two 

5 scrolls in the same direction to gradually reduce 
the volume of the compression space 23 for the 
predetermined compression purposes. Further, the 
center of the driving scroll 14 is deviated or spaced 
from the center of the driven scroll 15 by a dis- 

70 tance "c" and the spiral wrap 17 of the driving 
scroll 14 is formed in an involute curve configura- 
tion whereas ihe spiral wrap 21 of the driven scroll 
15 is formed in an angle-corrected involute curve 
configuration. This construction permits a suitable 

75 contact between the two wraps 17, 21 and prevents 
one wrap from releasing from, and abnormally 
press-fitting against, the other wrap so that a pref- 
erable compression is attained by the compression 
space 23. 

20 Since the low pressure chamber 24 and the 

high pressure chamber 25 are hermetically sealed 
by the sealing members 35, 36, a refrigerant of low 
pressure, and of high pressure is prohibited from 
flowing into the chamber 12 within the main and 

25 subsidiary frames 8 and 10 so that the predeter- 
mined middle pressure can be maintained in the 
chamber 12. Thus, a suitable sealing force in the 
axial direction of the two scrolls 14, 15 can be 
maintained. 

30 The compressed refrigerant in the compression 

space 23 is discharged from the upper opening 27 
and the lower opening 28 into the high pressure 
chamber 25 through the discharge port 26 and, 
therefore, pressure reduction of the refrigerant dis- 

35 charged into the high pressure chamber 25 can be 
prevented. In addition, the refrigerant from the low- 
er dicharge opening 28 is directed to the discharge 
pipe 38 through the air gap 6 and the passage 7 of 
the electric motor unit 2 and efficiently cool the 

40 electric motor unit 2 and, at the same time, the 
heat of the electric motor unit 2 is effectively uti- 
lized. 

In the present invention, a predetermined com- 
pression is achieved by rotating the driven scroll 

45 1 5 in the same direction as the driving scroll 1 4 by 
means of a single driving pin as the driving pin 32. 
Thus, an orbiting movement of either driving or 
driven scroll 14, 15 and any vibration generated by 
such an orbiting movement can be prevented. In 

50 addition, the rotation of the two scrolls in the same 
direction can provide a suitable compression by 
the compression space 23. 

In the illustrated embodiment of the present 
invention, the description has been made that one 

55 of the spiral wraps is formed in an involuted curve 
configuration and the other in an angle-corrected 
involute curve cinfiguration, and yet modification 
can be made by forming the spiral wrap in a semi- 

5 
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circular spiral shape in each of the two scrolls. In 
this modification, the two scrolls are rotated in the 
same direction by a single driving pin and a de- 
sired compression can be achieved. 

According to the present invention, the driving 
device is formed with the combination of the driv- 
ing pin projecting from an outer circumference of 
either driving or driven scroll and the guide groove 
extending radially on the end plate of the other 
scroll so that a circle orbit of the outer end of the 
guide groove is located outside a circle orbit of the 
center of the driving pin. Therefore, rotation of the 
two scrolls in the same direction can form a gradu- 
ally reducing compression space for compression 
purposes, without unnecessary vibration and noise 
of the scrolls in a high speed operation. 

In Figs. 4 and 5 which show another embodi- 
ment of the present invention, the subsidiary frame 
10 has an elongated sliding groove 40 for slidably 
receiving therein an eccentric bearing 41. The ec- 
centric bearing 41 has an eccentric bushing 43 
which has a hole 42 for rotatably receiving the idler 
shaft 22 of the driven scroll 1 5, and coil springs 44, 
45 for resiliently holding the eccentric bushing 43 
from opposite sides thereof. In the embodiment of 
Figs. 4 and 5, a sealing member 35A, which cor- 
responds to the sealing member 35 in Figs. 1-3, 
is disposed on a sliding surface of the end plate 19 
of the driven scroll 15 to hermetically seal the 
chamber 12 and the low pressure chamber 24 by 
the subsidiary frame 10. 

In the embodiment of Figs. 4 and 5, when the 
electric motor unit 2 is driven, a rotational force of 
the rotor 5 is delivered to the driving scroll 14 
through its driving shaft 18 and at the same time to 
the driven scroll 15 so that the driven scroll 15 is 
rotated in the same direction as the driving scroll 
14. The center of the idler shaft 22 of the driven 
scroll 15 is deviated, or spaced, from the center of 
the driving shaft 18 of the driving scroll 14 by 
means of the eccentric bearing 41 fitted in the 
sliding groove 40 so that the idler shaft 22 is 
eccentrically rotated relative to the driving shaft 1 8. 

The eccentric bearing 41 is formed with the 
eccetric bushing 43 having the hole 42 for receiv- 
ing the idler shaft 22 and the springs 44. 45 for 
holding the eccentric bushing 43 as described so 
that the idler shaft 22 is ecentrically spaced from 
the driving shaft 18. Since the eccentric bushing 43 
is resiliently secured in the sliding groove 40 by 
the springs 44, 45, the eccentric bushing 43 is 
slidably moved in the elongated sliding groove 40 
against a resilient force of the springs 44, 45 when 
an abnormally high pressure is produced in the 
compression space 23, so that the wrap 21 of the 
driven scroll 15 is slightly released from the wrap 
17 of the driving scroll 14. Further, the eccentric 
bearing 41 is not rotated and no centrifugal force is 



added to the springs 44, 45 which holds the bush- 
ing 43. Consequently, a spring constant of the 
springs 44, 45 is unchanged. 

According to the present invention, the subsid- 

5 iary frame is provided with a sliding groove for 
slidably securing therein an eccentric bearing so 
that the driven (or second) scroll is movably sup- 
ported by the eccentric bearing, and the eccentric 
bearing is formed with an eccentric bushing and 

io spring device for resiliently securing the bushing. 
This structure permits to reliably secure the driven 
scroll in a norma! operation and also to release the 
driven scroll from the driving scroll when an abnor- 
mally, high pressure is produced in the compres- 

15 sion space, so that damage of the elements in the 
scroll compresor can be prevented. 

Claims 

20 1- A scroll compressor comprising: 

a sealed container, a compressor unit dis- 
posed in an upper portion of said sealed con- 
tainer, and an electric motor unit disposed in a 
lower portion of said sealed container, wherein 
25 said compressor unit comprises: 

a frame having a bearing at a center there- 
of, 

a first scroll, driven by said electric motor 
unit, having an end plate and a wrap attached 
30 to one surface of said end plate. 

a second scroll having an end plate and a 
wrap attached to one surface of said end plate 
of said second scroll in a juxtaposed relation 
with said first scroll member so that the wraps 
35 of the two scrolls are fitted closely together to 

form a plurality of compression spaces, 

a rotational axis of said second scroll be- 
ing eccentrically spaced from a rotational axis 
of said first scroll, 
40 driving means for rotating said second 

scroll in the same direction as said first scroll, 

wherein said driving means comprises a 
driving pin projecting from the end plate of one 
of the two scrolls and a guide groove for 
45 receiving said driving pin. said guide groove 

being formed on the end plate of the other of 
said two scrolls, so that a circle orbit of an 
outer end of said guide groove is located out- 
side a circle orbit of said driving pin. 

50 

2. The scroll compressor according to claim 1, 
wherein a plurality of said driving means are 
provided. 

55 3. The scroll compressor according to claims 1, 
wherein one of the wraps of the first and 
second scrolls has the shape of an involute 
curve and other of the wraps of the first and 
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second scrolls has the shape of an angle- 
corrected involute curve. 

4. The scroll compressor according to claim 1, 
wherein the wraps of the first and second s 
scrolls are semi-circular spiral. 

5. A scroll compressor comprising: 

a sealed container, a compressor unit dis- 
posed in an upper portion of said sealed con- 10 
tainer, and an electric motor unit disposed in a 
lower portion of said sealed container, wherein 
said compressor unit comprises: 

a first scroll having an end plate, a spiral 
wrap attached to one surface of said end plate, 15 
and a first shaft attached to the other surface 
of said end plate and connected to said elec- 
tric motor unit, 

a second scroll having an end plate, a 
spiral wrap attached to one surface of said end 20 
plate of said second scroll, and a second shaft 
attached to the other surface of said end plate 
of said second scroll, 

said spiral wrap of said second scroll be- 
ing in a confronting juxtaposed relation with 25 
said wrap of said first scroll, 

a main frame for rotatably supporting said 
first shaft of said first scroll, 

a subsidiary frame for rotatably supporting 
said second shaft of said second scroll, 30 

a rotational axis of said second scroll be- 
ing eccentrically spaced from a rotational axis 
of said first scroll, 

driving means for rotating said second 
scroll in the same direction as said first scroll, 35 

wherein said subsidiary frame has an ec- 
centric bearing and a sliding groove for slidab- 
ly securing therein said eccentric bearing, and 

said eccentric bearing has an eccentric 
bushing for receiving said second shaft of said 40 
second scroll, and a spring device for securing 
resiliently said eccentric bushing in said sliding 
groove. 

6. The scroll compressor according to claim 5, 45 
wherein said driving means comprises: 

a driving pin projecting fom one of the end 
plates of the two scrolls toward the other of the 
end plates of the two scrolls, and 

a guide groove, formed on the other end 50 
plate, for receiving said driving pin so that a 
circle orbit of an outer end of said guide 
groove is located outside a circle orbit of a 
center of said driving pin. 

56 
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weighting 
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the pins with the slots is such to allow the bushing center's distance to vary from the shaft center. 
This variance takes up the imperfections in machining and assembly so that the scroll involute 
walls can maintain contact Additionally, relief is provided under extraordinary circumstances of 
liquid slugging and foreign material ingestion. 

The bushing movement appears to slide along a line through the centers of the two pins. This, in 
combination to the unique arrangement of forces, provides an original and novel method of 
radial compliance and counterbalancing tor scroll compressors. 
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